Background/Objectives: To describe the strengths, limitations and requirements of using EPIC-Soft software (the software developed to conduct 24-h dietary recalls in the European Prospective Investigation into Cancer and Nutrition (EPIC) Study) in pan-European food consumption surveys, and to discuss potentials and barriers for a harmonized pan-European food consumption survey. Subjects/Methods: The paper is based on the experiences in the 'European Food Consumption and Validation' Project, which included updating six existing and preparing one new country-specific EPIC-Soft version, applying EPIC-Soft in validation and feasibility studies, and estimating the intake of nutrients and flavoring substances. The experiences were discussed in the September 2009 workshop 'Pan-European Food Consumption Surveys-for Standardized and Comparable Transnational Data Collection'. Results: EPIC-Soft is suitable for detailed and standardized food consumption data collection in pan-European food consumption surveys. A thorough preparation of all aspects of the food consumption survey is important for the quality and efficiency during data collection and processing. The preparation and data-handling phase of working with EPIC-Soft is labor intensive and requires trained, motivated and qualified personnel. Conclusions: Given the suitability of EPIC-Soft as standardized dietary assessment tool in European dietary monitoring, the proposed strategy toward a pan-European food consumption survey is to prepare well, to allow flexibility in national extensions and to start with a limited number of countries that are interested.
Introduction
In Europe, most countries conduct national food consumption surveys. The methods and the design of these surveys are tailored to the specific national needs and are influenced by the local customs and experiences in previous surveys. For example, in surveys on adults, most countries apply 24-h dietary recalls (24-HDRs), but food records are also widely used, whereas for children the food record is more often preferred (EFSA, 2009; Elmadfa, 2009) . As a consequence, dietary intake data from the various national food consumption surveys in Europe have limited comparability and cannot be pooled.
As many food safety and nutritional issues need to be addressed at the European level, standardization of dietary monitoring across the European countries is of major importance (EFSA, 2008; Trubswasser and Branca, 2009 ). For instance, the availability of accurate and detailed food consumption data is essential for risk assessment done by the European Food Safety Authority (EFSA) to ensure a safe food supply and healthy diets in Europe. Apart from the collection of existing food consumption data, EFSA takes a leading role in the initiation of a harmonized pan-European food consumption survey. As a first step, guidelines on methods and protocols for national food consumption data collection with a pan-European dietary survey perspective were developed (EFSA, 2009) before exploring funding opportunities to implement a first pan-European food consumption survey on children and adults in 2012 (http:// www.efsa.europa.eu/en/eumenu/docs/eumenudeclarationen. pdf). In parallel, the World Health Organization Regional Office for Europe (WHO-Europe) works on the establishment of a European database with data on food availability, food consumption and nutrient intake. Harmonized dietary data would enable between-countries comparisons of food consumption and is essential to monitor the progress of interventions for improving nutrition, increasing physical activity and obesity prevention (http://www. euro.who.int/__data/assets/pdf_file/0005/87413/E93704.pdf). Therefore, WHO emphasizes the need to develop standardized protocols for future data collection, taking into account valuable existing experiences. In addition, both capacity building and training in the implementation of food consumption surveys are thought to be important (http://www. euro.who.int/__data/assets/pdf_file/0007/87433/E93707.pdf).
In the 'European Food Consumption Survey Method' (EFCOSUM) Project, recommendations for reliable and comparable transnational collection of dietary data were made (Brussaard et al., 2002) . In the case of adults, the EFCOSUM group advised the use of repeated, non-consecutive 24-HDRs. To estimate the usual intake distribution, at least two non-consecutive recalls were recommended in combination with a food list to assess the proportion of non-users for infrequently consumed foods (Biro et al., 2002) . To standardize the 24-HDRs, the group recommended using the EPIC-Soft software, the software developed to conduct 24-HDRs in the European Prospective Investigation into Cancer and Nutrition (EPIC) Study (Brussaard et al., 2002) . The 'European Food Consumption and Validation' (EFCOVAL) Project followed in the footsteps of the EFCO-SUM Project. In the EFCOVAL Project, EPIC-Soft was validated and further developed to estimate the intake of foods, nutrients and potentially hazardous chemicals in the context of pan-European food consumption surveys (de Boer et al., 2011) .
The present paper summarizes the potential, strengths and limitations of EPIC-Soft as a dietary assessment tool for pan-European food consumption surveys. This is followed by a description of the requirements for national and international organizations that consider to initiate or to participate in a pan-European survey using EPIC-Soft. Moreover, possibilities and barriers for harmonization of national food consumption surveys in the view of pan-European food consumption monitoring are listed and discussed.
Subjects and methods
This paper is largely based on the experiences from the EFCOVAL Project, which included updating six existing and preparing one new country-specific version of EPIC-Soft, applying EPIC-Soft in validation and feasibility studies, and estimating the intake of nutrients and flavoring substances. The experiences were discussed in the workshop 'PanEuropean Food Consumption Surveys-for Standardized and Comparable Transnational Data Collection'. The workshop was organized as part of the EFCOVAL Project in September 2009 in Utrecht, the Netherlands. Around 50 participants, from international organizations, universities and research institutes in 18 European countries, attended the workshop. The agenda of the workshop is available at the EFCOVAL website (http://www.efcoval.eu). The aims of the workshop were (1) to discuss potentials and limitations of using EPIC-Soft as dietary assessment instrument in the context of pan-European dietary monitoring; (2) to inform and discuss the requirements to use EPIC-Soft; and (3) to list and discuss possibilities and barriers for harmonization of national food consumption surveys, or for implementation of a pan-European food consumption survey. This paper is structured according to these three aims. For each topic, more factual information is provided in text boxes, whereas the descriptions of the experiences and discussion outcomes are outside the text boxes.
Results and discussion
The potential and limitations of EPIC-Soft as a dietary assessment tool for pan-European food consumption surveys
Background
In the EFCOVAL Project, the software has been upgraded with new specifications and functions and was updated to modern IT standards . In addition, the concept of the EPIC-Soft web-based methodological platform (EMP) was developed; its implementation was not a part of the EFCOVAL Project. The EMP will facilitate data management when preparing the databases incorporated in EPICSoft versions, and data cleaning and handling of the interview files using web-based facilities and dissemination. The platform development needs to be finalized, implemented and tested.
Standardization and flexibility
The standardization of EPIC-Soft is a major strength that enables to overcome many differences that are currently present in data from various national food consumption surveys across Europe. However, from the point of view of a local interviewer or data user, the standardization sometimes implies that aspects may not fit to the local situation optimally. For example, in some Northern European countries, soups are not often consumed, and if consumed, they are usually commercially prepared, whereas in some Southern populations, soups are an important component of the overall diet , and often prepared at home from fresh ingredients. Therefore, for some populations, soups might best be treated as foods, whereas for other populations, soups can be best treated as recipes, which are split into ingredients. Within a (pan-European) food consumption survey, it is important that similar products, such as soups, are treated either as foods or as recipes. If such aspects are not standardized, the consumption of food groups cannot be compared across countries. In the preparation phase of a given study, this type of decisions should be taken during the adaptation of the EPIC-Soft common databases (see section on Requirements).
Detailed description of foods and dietary supplements
The facet and descriptor approach fits the challenge of collecting detailed food consumption data even when the number of available food products is enormous and constantly changing. The experiences in the EPIC Study and the EFCOVAL Study show that the facets and descriptors that are used seem appropriate to estimate intake of many nutrients and other dietary components (Kroger et al., 2009; Crispim et al., 2010 Crispim et al., , 2011 . In the EFCOVAL work package on food safety, a screening of the included facets and descriptors for various relevant food chemicals showed no great lacunas in details of the information. Depending on the purpose of a pan-European food consumption survey and the developments in the food market, the facet and descriptor system can be adapted. For example, many descriptors were added to the facet 'flavoring/added component' for exposure assessment of specific flavoring substances (Crispim et al., 2010) .
There are limitations with regard to a high level of detail in the food description. First, not all respondents can answer all questions to describe a food, and in that case, the descriptor 'unknown (not specified)' has to be chosen. This occurs, for example, with regard to the facet enrichment or packing material in case foods are eaten out of home. Second, sometimes respondents provide information that is incorrect. Other than non-logical food description errors (for example, 'homemade' combined with a brand name), there are no checks within EPIC-Soft to identify incorrect food descriptions. This is one of the reasons why commitment of dietitian or nutritionist interviewers with a thorough knowledge of the foods on the market is recommended. Third, the repeated detailed questioning might irritate the respondent. In the EFCOVAL Project, this happened when a newly added facet 'ecological label' was tested during the validation study. For each consumed food the respondent had to indicate if the food had an ecological label. It is therefore advised to pilot test EPIC-Soft versions with major new specifications before performing a survey. However, in general, respondents find a 24-HDR interview using EPIC-Soft agreeable (Huybrechts et al., 2011b) .
The number of facets and descriptors has also consequences for the interview duration and the convenience of the interview. Moreover, when data are collected with a lot
The standardization of EPIC-Soft includes the procedure to conduct the 24-HDR interview and procedures to describe, classify, recalculate, store, retrieve and export food consumption data. EPIC-Soft allows sufficient flexibility to adapt for specific study aims, for example, adding new facets if specific food characteristics are of interest or treating more complex food products as recipes if disaggregation is important. For each food group of complex products (for example, pizzas or soups), it has to be decided whether they are commonly treated as foods or as recipes. The treatment as recipes implies that these complex products are systematically broken down into ingredients. For this, the interviewee is usually asked for the ingredients and its amounts. If the recipe is unknown, a standard recipe is used for the breakdown. Foods, on the other hand, are only described and not broken down into ingredients (Slimani et al., 2000) .
In addition, EPIC-Soft allows to deal with the various heterogeneous eating habits across Europe by having country-specific versions of EPIC-Soft. Each country-specific version has its own specific lists of foods and recipes, units of portion sizes and coefficients for calculations (for example, conversion of the weights of raw foods to the weights of cooked foods). Table 1 describes which aspects of the 24-HDR procedures are standardized and which are flexible (Slimani et al., 2000) .
EPIC-Soft includes a concept for describing foods that is based on a food classification and a series of facets and descriptors . Facets represent various characteristics of a food (for example, kind of fat, cooking method, brand name). The descriptors are predefined answers to the facets (for example, full fat, semi-skimmed and so on). Within each food group or subgroup, the relevant facets and descriptors are the same across countries to ensure a standardized food description during the interview. For a given food, only applicable facets are asked for. Per study project, the facets and descriptors to be used can be decided upon. In addition to foods, used dietary supplements are also described.
of detail, the time needed for data cleaning and for further data handling increases accordingly (see the section on Requirements in this paper). Given the usually existing limitations in terms of finances, manpower and time, the balance of the gain in additional detail in food consumption data versus the required additional work and burden on the respondent has to be considered carefully in the planning phase of a pan-European food consumption survey.
Experiences and evidence. EPIC-Soft has already been used successfully in different study settings, in different study populations and for assessment of foods, food groups, nutrients and potentially hazardous chemicals. This includes national food consumption surveys in three European countries (Huybrechts et al., 2011a ) and a standardized comparison of energy and nutrient intakes among the cohorts of the EPIC Study (Margetts, 2009) . The viewpoint from the respondents, the interviewers and other researchers is generally positive.
Intakes of various food groups and nutrients derived from EPIC-Soft food consumption data were validated against various biomarkers among adults. In general, the validity in terms of ranking of mean intake across countries ranged between 0.68 and 0.90 (Slimani et al., 2003; Al-Delaimy et al., 2005b; Saadatian-Elahi et al., 2009; Crispim et al., 2011) .
Within countries, the ranking of individuals and the estimation of the intake distribution was good and comparable to results of other surveys (Slimani et al., 2003; AlDelaimy et al., 2005a; Crispim et al., 2011) . For children, feasibility and relative validity were tested in small-scale studies in Denmark and Spain (Trolle et al., 2011a, b) . The use of the EPIC-Soft 24-HDR among children needs further study and validation. With regard to the assessment of exposure to flavor substances, it was concluded that the collection of detailed food consumption data, and targeted adaptation of the EPIC-Soft flavoring descriptors, was useful (Crispim et al., 2010) .
Conclusion and recommendations.
In the workshop discussions, there was a general agreement that with EPIC-Soft it is possible to collect sufficiently valid, detailed, flexible and standardized food consumption data that allow country comparisons. This makes it a suitable tool for pan-European food consumption surveys aimed at nutritional issues and for many food safety issues. The software is almost ready for implementation, although some further developments were identified and recommended.
First, as described above, the finalization and testing of the modules of the EMP is required. It is expected that the Table 1 Standardization across countries of the EPIC-Soft 24-HDR (based on Slimani et al., 2000) Aspects in EPIC-Soft that are standardized across countries within a given project Aspects in EPIC-Soft that are country specific
The steps in which the interview is conducted Which types of products are considered as foods, and which products are recipes Which recipes can be changed/adapted and which not, and which ingredients can be changed/substituted A standardized food and recipe grouping system
The lists with available foods, recipes, dietary supplements and their numeric coding A standardized level of detail in which foods that belong to the same food group are described using facets (a series of questions) and descriptors (their pre-entered possible answers)
The applicability and necessity of assigning a facet to a food
The available seven types of portion size estimation (photo series, bread shapes, household measures, standard units, standard portions, grams and ml), and an additional 'portion of whole-known recipe' proposed only when the recipe is known
The assignment of the available quantification methods to foods and recipes, the amount for each unit, bread shapes and household measures
Standardized food photographs to estimate portion sizes for selected foods organization and logistics of the data handling required for preparing EPIC-Soft versions and for cleaning and handling of collected food consumption data will greatly benefit from these modules. A second recommendation refers to some of the EPIC-Soft databases with values for various coefficients, including coefficients to calculate cooked weight from raw weight, coefficients of edible part, food density and fat absorption. The quality and transparency of these databases could be improved by systematic documentation of the sources and information regarding the quality of the values.
Third, procedures are needed to deal with (partly) unspecified food description in the collected food consumption data. This can be probabilistic approaches using information from external sources such as market shares (Verkaik-Kloosterman et al., 2009) , the use of techniques for imputation of missing values based on the available data of other persons in the data set (Parr et al., 2008) or a facility to collect a posteriori missing information from the participant or other food provider (for example, day-care facility, school and elderly home).
The fourth recommendation is about the diet assessment methodology for infants, toddlers and young children. For these age groups, the use of diet recording in food diaries (by parents or carers) in combination with EPIC-Soft as data entry system seems a promising approach to obtain data that are comparable and standardized with 24-HDR data (EFSA, 2009) . Some first experiences with this were gained in a food consumption survey among Dutch children in the age group of 2-6 years (Ocké et al., 2008) . It is recommended that an EPIC-Soft module be developed for user-friendly data entry and of structured food diaries tailored to EPIC-Soft, and to test its use in additional pilot studies. For instance, to test the feasibility of entering the data as part of an interviewer-administered completion interview of food diaries in the presence of the parent. An alternative approach is to carry out a visual check of the food diaries in the presence of the parent and to enter the data of food diaries afterward. Both approaches are currently tested and compared in the PANCAKE Study (CFP/EFSA/DATEX/ 2009/02).
For the more distant future of pan-European dietary monitoring, it is advised that research on promising new developments be developed, such as web-based self-administered methods for 24-HDR (for example, Subar et al., 2007) , and the use of personal digital assistants with camera function in food records (Ngo et al., 2009) . However, this requires extensive development, as well as pilot and validation studies, in order to check that such methods apply well among all age and population groups. Such long-term processes should not jeopardize the near-future implementation of a pan-European food consumption survey. The pan-European consumption survey studies should use sufficiently tested and validated tools and procedures such as the updated EPIC-Soft version developed in the EFCOVAL Project.
Requirements for national and international organizations that consider to initiate or to participate in a pan-European survey with EPIC-Soft as dietary assessment tool
EPIC-Soft preparation phase
The work on the common files needs to be done at the centralized level, by, or in collaboration with, International Agency for Research on Cancer (IARC) in order to ensure the standardization and principles of the EPIC-Soft design. Insight in EPIC-Soft and in the principles of dietary monitoring, as well as nutritional or food safety expertise, is needed for this task. It is anticipated that one person-month is needed to conduct this work when the recommendations provided by the EFCOVAL Project are used as a basis for a future pan-European food consumption survey.
The work on the country-specific files needs to be done at the national level, although interaction with the overall study coordinator or IARC is needed for fine tuning of standardization and checks. Countries that already have an EPIC-Soft version have to update their country-specific databases according to the aims and common files, and the current foods and recipes on the market. Countries that do not have an EPIC-Soft version yet need to build all EPIC-Soft databases from scratch, although the files of a country with similar eating habits can be a good starting point. Recent information on available foods, recipes, dietary supplements, weights of natural or commercial units, common household measures, conversion factors to calculate consumed amounts, eaten amounts and combinations of foods often consumed together are needed for this task. Apart from the databases, additional pictures and drawings of bread shapes might be required to prepare for portion size estimation.
The update or creation of EPIC-Soft databases is described in instructions (available from IARC) and can best be done by dietitians or other persons with thorough detailed knowledge of the foods and recipes that are commonly consumed on national level. Accuracy, perseverance, experience in the use of EPIC-Soft and procedures to maintain EPIC-Soft databases, and understanding of functions of the various databases and their interrelationships, are important for this task. The experiences in the preparation and update of EPIC-Soft files indicate that 10-15 person-months
The preparation for the use of EPIC-Soft starts with the update or creation of about 70 interrelated files on consumed foods, recipes, quantification methods and coefficients for calculation of consumed amounts . As explained earlier, these are partly files common to all countries participating in an international project, and partly countryspecific files. As a first step, the specific study aims of the pan-European food consumption survey in question needs to be evaluated in terms of consequences for the common files of EPIC-Soft that determine the level of detail and type of collected information (for example, facets and descriptors). In a second step, country-specific EPIC-Soft databases have to be updated or, if not yet available, created.
should be planned to create a new EPIC-Soft version and 2-6 person-months to update an existing version for a new project, variable according to the actuality of the pre-existing files. For countries without any previous experience in food consumption surveys, it might cost more time to build a first EPIC-Soft version because of lack of national data and experience.
EPIC-Soft training
Depending on the educational system in the country (Cuervo et al., 2007) , the interviewers can best be dietitians or nutritionists.
Refresher training with emphasis on new aspects of the EPIC-Soft databases is advised for interviewers that are already experienced in the use of EPIC-Soft. For new interviewers, a training period of at least 3 days with a practicing period in between the second and the third training day is recommended. In the context of a panEuropean food consumption survey, the training should be standardized across countries, with inclusion of countryspecific aspects. First, this requires that national trainers should be instructed and trained by an international trainer. In the subsequent step, training of the interviewers can take place at national or regional level. This should involve maximally 15 persons at a time. In addition to training of 24-HDR techniques, it is very important that interviewers have thorough knowledge of the available foods on the market and of the recipes usually prepared within the study population. For the majority of the foods, the interviewer has to be able to judge whether the provided description using the facet/descriptors is correct. Trained interviewers that have practiced with the EPIC-Soft software should be able to conduct an uncomplicated 24-HDR in B45 min or less.
During and after the training, interviewers should also be motivated to work with the highest possible quality level. Interviewers who are well trained, and know what the aims of the survey are, are better prepared to decide, during the open-ended interview, how to deal with the provided answers. In this way, the number of free text notes about foods that cannot be identified or quantified well (notes screen) is kept to a minimum. Unless the EPIC-Soft databases are incomplete, postponing finding solutions to deal with the provided food or quantity descriptions until after the interviews (when the notes are reviewed) takes more time and might lead to loss of quality.
Other tools and protocols
During the workshop, it was emphasized that all tools, materials and procedures need to be well prepared. As far as possible, those tools should be standardized across countries; however, for some aspects, local adaptations might be needed because of varying country-specific possibilities and circumstances. In addition, time should be allowed to train all tasks and to translate all materials in the local languages and back-translate them to ensure equal wording across countries. It is also important to develop an efficient organizational structure in which responsibilities, tasks, communication channels and data flows are clear.
Personnel and materials. In the preparation phase, the required personnel and materials need to be worked out. It is difficult to describe this aspect in detail. For example, the number of interviewers needed depends heavily on the study design and logistics. Apart from the time of the interview duration (25-45 min), travel time in case of home visits, time needed to get in contact with a participant in the case of unscheduled telephone interviews and time in between interviews can be substantial. Time needed for training and quality controls should also be considered. In general, because the interview quality increases by experience (that is, conducting many interviews), the number of interviewers should be as low as possible. However, a sufficient number of interviewers should be available to ensure continuity in case of interviewer illness and holiday periods. Other personnels involved include data managers, logistical managers, fieldwork supervisors, dietitians for data cleaning and checks and administrative and financial staff. With regard to materials, laptops, picture books and head phones, in the case of telephone recalls, are required for the use of EPIC-Soft. For the technical specifications see Slimani et al. (2011) .
Data collection phase. If a pan-European food consumption survey has been well prepared, data collection seems 'simply' the implementation of study protocols. Nevertheless, coordination and organization of the data collection is a substantial and important task. Even with detailed study protocols available, someone with practical knowledge on all tools and protocols, as well as insight in the impact of deviations of the protocols, and importance of various study aspects should be a stand-by for troubleshooting during all working hours of the fieldwork. Systematic timeline An EPIC-Soft 24-HDR is administered by an interviewer in a faceto-face or telephone interview; data are directly imported in the computer. Although the software maximizes a structured and standardized approach, trained and experienced interviewers are needed to ensure good quality of the open-ended interview. In case an interviewer has doubts if the entered data are correct or complete, he or she can add free text notes to the interview.
Apart from the dietary assessment method, other tools and procedures of a pan-European food consumption survey should be prepared. This includes the sampling frame and sampling plan, a general questionnaire for background information, a food propensity questionnaire, measurement of height and weight, an overall administration protocol ensuring that two non-consecutive 24-HDRs are collected covering all seasons and all days of the week, and procedures for data handling, storage and checks EFSA, 2009). monitoring and quality controls are necessary to signal the need for adjustment of procedures. Quality control checks should be performed on various aspects: the conduct of the interview, the quality and number of the notes and the resulting data of the interview. The conduct of the interviews can be checked by observation, audio recording of interviews, the use of simulation interviewees or by practice interviews. In addition, the quality of the interview can be judged using indicators available in the databases, such as the average ratio of average energy intake and predicted energy intake (Schofield, 1985) . After adjustment for confounders the ratio can also be used to evaluate the quality by interviewer (Slimani et al., 2000) . To maintain high quality of the interviews and create a stimulating atmosphere among interviewers, refresher training days during the fieldwork, additional guidelines, newsletters and personal feedback based on quality controls are important. It is recommended to focus the refresher training on issues occurring repeatedly in the collected notes and quality controls.
During an ongoing survey, and because of the open-ended nature of the 24-HDR method, updates of the EPIC-Soft databases are usually needed, for example, to include newly reported foods, recipes or standard units. Depending on the survey and completeness of the starting databases, this may be done two or three times per year. Usually, a final update of EPIC-Soft is needed to include all reported foods after completion of data cleaning. The completeness and correctness of the databases determine the amount of work that needs to be done during and after the data collection with EPIC-Soft.
Data cleaning
It is important to start the data cleaning and handling immediately after the start of the data collection. Overall it is recommended not to underestimate the work involved in data cleaning. In particular, the handling of the notes can be a labor-intensive work because of the open nature of the 24-HDR interview, the changing food market and the inability of many respondents to provide all required information. In practice, almost all interviews have notes. In case the study aims to collect detailed food consumption data with high quality, all notes should be read and interpreted for consequences for the interview. On average, duration of approximately 30-50 min per interview is needed to review the notes and correct the interview. A more efficient and transparent facility to keep track of the note handling has been developed during the EFCOVAL Project and will become available in the EPIC-Soft maintenance platform.
The personnel involved in cleaning interviews might be either interviewers or dietitians/nutritionists who are specifically trained for these tasks. Similar qualifications as for interviewers apply. It is important that these persons have sufficient experience and insight to judge those problems that have significant impact on the study results and deserve more attention, and those problems that will have a negligible impact and should not take much time.
The study logistics and data flow should include the various steps involved in data cleaning; supervision and overall coordination of this task is required. After the interviews are updated based on the remarks in the notes, quality control checks are necessary to identify impossible and highly improbable reports. Examples of such reports are heaped spoons with liquid foods or extremely high intakes of some foods.
Estimation of nutrient intake and chemical exposure
Food consumption data collected with EPIC-Soft are detailed, and therefore consist usually of a large number of unique combinations of foods and descriptors. For example, in the case of 1000 participants and two repeated 24-HDR, around 10 000 unique foods (combinations of generic foods with facet/descriptors) may be expected. This is much larger than the number of food entries available in most national nutrient databases or in specific chemical concentration databases. Because the food market changes continuously, subsequent food consumption surveys always include a substantial number of foods not reported previously.
Various phases of data processing can be distinguished. This includes the handling of the notes (free text remarks entered by the interviewer as well as automatically generated notes, for example, new foods and extremely high quantities), the combination of various interview data sets, checks for incorrect values and correction of these values.
After data cleaning, the food consumption data can be analyzed and published. If intakes of energy, nutrients or potentially hazardous chemicals are of interest, the food consumption data need to be linked to nutrient or chemical concentration databases. EPIC-Soft was developed in the period that standardized European nutrient and chemical concentration databases had still a long way to go. To allow standardized exposure assessment, the EPIC-Soft food lists are independent and thus probably different from the foods in the national nutrient and chemical concentration databases. Based on the EPIC-Soft interview files, a linkage file can be created listing all the reported foods and including all information that is necessary for the identification of the correct matching code of the nutrient or chemical concentration database, that is, the different facet/descriptor combinations, brand name. Depending on the nutrients or compounds of interest, some facets might not be relevant and the items corresponding to various descriptors of those facets may be aggregated into one item. Food codes from the nutrient or chemical concentration database have to be added to these data files. For the calculation of the nutrient intake from dietary supplements, similar procedures need to be followed. Although outside the scope of this paper, the importance of standardized nutrient and chemical databases is stressed. After the linkage, dietary exposure data can be further analyzed. The repeated 24-HDR data in conjunction with food propensity questionnaire data and statistical models can be used to estimate the usual intake distribution (Dodd et al., 2006; Souverein et al., 2011) .
For the technical part of creating the food linkage files and further processing afterward, an experienced data manager is required with knowledge of EPIC-Soft. Close cooperation between data manager and the dietitian/nutritionist is needed. For the dietitian/nutritionist who will perform this linkage, sufficient knowledge of the national food market, nutrient or chemical concentration database and of the EPIC-Soft program is required. In addition, it is important that this person has sufficient experience and insight to judge those reported foods that have significant impact on the study results and deserve more attention, and those foods that have negligible impact and should not take much time. The same assessment has to be made regarding dietary supplements. Some information reported by the survey participants or entered by the interviewers might include unspecified or wrong information, such as combinations of facets and descriptors that are not available on the market. During the linkage process, decisions need to be taken on how to treat unspecified or misspecified foods once discovered. Examples of possible decisions are to take the most commonly consumed food from a food group in case of unspecified foods, and to take the brand name as correct information in case a combination of brand name and other description with regard to fat content, sugar content and enrichment does not exist.
The time required to link the EPIC-Soft-reported foods with nutrient or chemical concentration databases and to complete these databases depends on the number of unique foods, the nutrients or compounds of interest and the completeness and detail of the information available in the nutrient or chemical concentration databases. With regard to data quality and time efficiency, it can be an advantage if the nutrient/chemical concentration database and the food consumption survey are residents at the same institution. In the Dutch national food consumption surveys with about 1300 participants per year and two 24-HDRs, about 12 person-months are spent on linkage with the nutrient database. A substantial part of this time is needed to search for composition information on (for example, fortified) foods that are not available in the Dutch nutrient database (Stichting NEVO, 2006) . For the EFCOVAL validation studies with about 125 participants and two 24-HDRs per country, about two person-months were needed for the linkage with and completion of the nutrient database. If micronutrients are not of interest, or if comprehensive brand level nutrient databases are available, the required number of personmonths can be substantially reduced. Similarly, the time needed is less when a previous recent survey, or at least a pilot study, has been linked to nutrient or chemical concentration databases.
Conclusion and recommendations.
Overall, during the workshop, it was stressed that the implementation of a panEuropean survey requires thorough preparation of all aspects involved. At the minimum, 2 years of preparation seem necessary. Therefore, involved organizations should plan realistically and not be too optimistic about the possible starting time for actual data collection.
The requirements to use EPIC-Soft in terms of number of personnel, expertise and time needed for all steps of a survey are high (see Table 2 ). This is partly because EPIC-Soft collects dietary information with a lot of details and partly because the steps of processing of the consumption data cannot be fully automated yet. Procedures to conduct those further steps more efficiently need to be developed; for several aspects, this will be addressed in the EPIC-Soft maintenance platform that is still under development. During the workshop, it was recommended to work out less labor-intensive procedures for the linkage between consumption and chemical concentration databases. Options to explore are (1) the use of the LANGUAL food description system (Hendricks, 1992) because nutrient databases are indexed using this system; (2) the use of semantic web technologies; and (3) the development of nutrient and chemical concentration databases with foods detailed at the brand name level. Moreover, it was recommended to make extensive use of the collected consumption data for many purposes. In this way the investments in the data will be valorised.
Possibilities and barriers for harmonization of national food consumption surveys in the view of a pan-European food consumption survey The most important hurdle to take for the realization of a pan-European food consumption survey is to convince and motivate the European authorities and national governments of the value of individual-level food consumption surveys, and of its harmonization across Europe. Because tens of million of euros will be needed, no pan-European survey will come through without a strong governmental support and commitment. As a pan-European survey could both serve (part of) the national needs as well as the panEuropean needs for food consumption data, it is recommended to search for options of combined national and international financial support. As a first step in this direction, in February 2010, members of the Advisory Forum of EFSA signed a declaration supporting the establishment of a pan-European food consumption survey (http://www. efsa.europa.eu/en/eumenu/docs/eumenudeclarationen.pdf).
The participants in the workshop felt that collaboration between national and international organizations is needed for a pan-European food consumption survey. International organizations, such as EFSA or the WHO Regional Office for Europe, may take the lead in working toward such a survey and in the coordination of the survey once implemented. Strong leadership is required, as many organizations, each having a different agenda, should have a role in a panEuropean survey. Also, IARC (WHO) maintains the ownership and copyright on the EPIC-Soft research methodology and related tools and versions. For this reason, and because of their valuable extensive experience and expertise, IARC needs to have a central role when EPIC-Soft is used as a dietary assessment tool. In her workshop presentation, Dr Slimani of IARC indicated that IARC welcomes partnerships in possible pan-European monitoring studies. Moreover, national institutes with experiences and specialized expertise in national food consumption surveys need to join the effort. Their involvement increases the likelihood of mutual use of the data for national and pan-European purposes. The workshop participants stressed the benefits of learning from each other, and of sharing data and tools. In this way, maximum use is made of precious previous investments.
From the national perspective, various potentials and barriers were identified. Countries without any monitoring system yet will need help and capacity building. For this reason, it is recommended to stimulate capacity building in Europe with regard to tasks involved in food consumption surveys. This could be done by regularly organizing an international course such as the FOOD COMP course in the field of nutrient databases (http://www.vlaggraduateschool. nl/courses/food-comp.pdf). Countries with running surveys and experience in food consumption surveys are often concerned about changing their system. Time-trend analyses are then in competition with European standardization, whereas countries that have a dietary monitoring system in place that resembles the guidelines for pan-European surveys will most likely be willing to join the pan-European effort. In addition, countries that are ready to start a first national survey are expected to be open to external guidance.
During the workshop, the proposed strategy toward panEuropean food consumption surveys was to start with a limited number of willing countries. It was deemed likely that afterward more countries would be interested to join. To increase the likelihood of motivating many countries in joining, substantial financial support and allowing flexibility in national aims and extensions (without compromising standardization) seemed important.
Overall conclusion
EPIC-Soft is suitable for detailed and standardized food consumption data collection in pan-European food consumption surveys. A pan-European survey can only be successfully conducted if it is adequately prepared, when enough time is allowed for data collection and processing, and if sufficient well-trained personnel is available. The proposed strategy toward pan-European food consumption surveys is to allow flexibility in national extensions and to start with a limited number of willing countries.
